In This Issue  by unknown
Leading Edge
In This Issue
Costly Byproducts in Y Chromosome Maintenance
PAGE 855
The human Y chromosome features massive palindromes that harbor genes required for sperm production. These genes are main-
tained by nonreciprocal recombination, or gene conversion. Now, Lange et al. report that reciprocal recombination, or crossing over,
can also occur at the palindromes, resulting in isodicentric Y chromosomes inwhich thewhole of the chromosome becomes amirror-
image structurewith two centromeres. These structureswere identified in patientswith clinical consequences ranging fromdisruption
of spermproduction to sex reversal and Turner syndrome. Thus, isodicentric Y chromosomes and sex disorders are byproducts of the
homologous recombination that maintains the palindromes across evolutionary time.
A Power Tool for Sculpting the Ribosome
PAGE 911
The functional eukaryotic ribosomal subunits are the end products of a process that transforms
a 90S precursor into a protein synthesis machine. Along the way,200 assembly factors (AFs) asso-
ciate with the evolving subunits and must be removed when their functions are complete. Ulbrich
et al. show that an AAA-type ATPase AF, Rea1, binds to the pre-60S particle via its motor domain,
and that its tail loops back to contact the particle at a second site. The tail-subunit interaction
appears to be dynamic and is essential for ATP-dependent removal of Rea1 and other AFs. The
authors suggest that Rea1’s function on thepre-60S subunit is themechanochemical removal of AFs.
Orchestrating Peace between Transcription and
Replication
PAGE 870
The dynamics of replicating chromosomes can be challenged by several events, including transcription. A failure to properly deal with
these genomic transitions may generate DNA lesions and chromosome abnormalities. Bermejo et al. show that two highly conserved
proteins that dictate chromosomal architecture, the topoisomerase Top2 and the HMG-like protein Hmo1, protect replicating chro-
mosomes at transcribed regions, thus preventing the formation of DNA breaks during cell division. The authors propose a model in
which the proteins orchestrate the formation of distinct chromosomal architectural domains to optimize coincident transcription and
replication.
Identifying a Mammalian Polycomb Response Element
PAGE 885
Chromatin remodeling by Polycomb (PcG) and trithorax Group (trxG) proteins regulates gene expression in all metazoans. In
flies, PcG/trxG response elements (PREs) have been shown to recruit PcG/trxG complexes. By analyzing a mutation in the MafB/
Kreisler gene in mice, Sing et al. now show that a vertebrate PRE regulates expression of this gene by providing an entry site for
PcG/trxG complex binding. Therefore, similar to invertebrates, vertebrate PcG/trxG recruitment is also regulated by specific DNA
elements.
The 1-2-3-4 of Vesicular Docking
PAGE 935
Docking of vesicles is an important step in the secretory pathway to prepare vesicles for fusion with the
target membrane. Biochemical experiments have implicated many proteins in this process, but until
now a consensus model was lacking. By utilizing knockout and rescue experiments in neuroendocrine
cells, de Wit et al. demonstrate that four proteins constitute the minimal docking machinery. Ultrastruc-
tural microscopy and electrophysiology demonstrate that vesicles stably dock at the target when
synaptotagmin-1 binds to syntaxin/SNAP-25 acceptor complexes. Munc18-1 stabilizes these acceptor
complexes at the target and also facilitates full SNARE complex formation by promoting association of
synaptobrevin.
Promoting Exon Inclusion in the Brain
PAGE 898
Alternative splicing is associated with the evolution of increased cellular and functional complexity in the vertebrate nervous system.
In this issue, Calarco et al. identify and characterize a vertebrate nervous system-specific Ser/Arg (SR)-related splicing factor,
nSR100. This factor promotes the inclusion of alternative exons in genes required for neural cell differentiation, and its knockdown
leads to defects in nervous systemdevelopment in zebrafish. These results reveal a critical role for nSR100 in the regulation of a neural
exon network and further suggest that nSR100 was pivotal in the expansion of alternative splicing complexity during the evolution of
the vertebrate lineage.
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Trigger Factor Expands Its Clientele
PAGE 923
In bacteria, trigger factor (TF) functionsas a chaperoneassociatedwith ribosomes,where it contacts emerging nascent chains, but it is
also abundant free in the cytosol. Here, Martinez-Hackert and Hendrickson find that TF directly binds a repertoire of full-length cyto-
solic proteins and rescues many from aggregation in chaperone-deficient cells. Surprisingly, neither activity requires ribosome asso-
ciation.RibosomalproteinS7wasamongdozensof identifiedTFclients.Acrystal structureof theTF:S7complex reveals themolecular
basis of substrate recognition by the ‘‘promiscuous’’ TF and suggests a general role for TF in the biogenesis of protein complexes.
Flower Power Couples Exo- and Endocytosis
PAGE 947
Neurotransmission is sustained via coupling of synaptic vesicle (SV) exo- and endocytosis, but how this
coupling is regulated is unclear. Both exo- and endocytosis are regulated by Ca2+. The intracellular Ca2+
levels that trigger endocytosis are typically much lower than those needed to induce exocytosis, and endo-
cytosis is inhibited at high Ca2+ levels. Here, Yao et al. identify the SV-associated Ca2+ channel Flower.
Flower localizes close to active zones upon SV fusion, and its loss results in decreased intracellular resting
Ca2+ levels and impaired endocytosis. The authors propose that multimeric Flower adjusts Ca2+ levels to
regulate synaptic endocytosis, thus coupling exo- with endocytosis.
Breaking the Vicious Cycle of Obesity and Inflammation
PAGE 961
Obesity generates a state of chronic, low-grade inflammation, often resulting in insulin resistance and
diabetes. The inflammatory NF-kB pathway is activated in obesity, and in turn induces the protein kinase IKK3 in liver and fat tissue.
Here, Chiang et al. demonstrate that deletion of the IKK3 gene renders mice resistant to the effects of a high-fat diet, preventing not
only insulin resistance and inflammation but also weight gain and development of fatty liver. The IKK3-dependent changes are due to
gene transcription in liver and fat tissue that normally cause glucose intolerance and decreased energy expenditure. Thus, IKK3may
represent a new therapeutic target for treating diabetes and obesity.
F-BARs Bend Both Ways
PAGE 990
During brain development, proper neuronal migration and morphogenesis are critical for the establishment of functional neural
circuits. Here, Guerrier et al. report that the srGAP2 protein negatively regulates neuronal migration and induces neurite outgrowth
and branching. These functions of srGAP2 were attributed to the ability of its F-BAR domain to induce filopodia-like membrane
protrusions both in vitro and in vivo. F-BAR domain-containing proteins have normally been associated with formation of membrane
invaginations. These results now show that F-BAR domains can bendmembranes in both directions and highlight their importance in
regulating membrane deformation for proper neuronal migration and morphogenesis.
Leptin Nixes Appetite through Serotonin
PAGE 976
Leptin inhibition of bone mass accrual and appetite requires the integrity of specific hypothalamic
neurons but, paradoxically, not expression of the leptin receptor on these neurons, suggesting that lep-
tin acts elsewhere in the brain. Yadav et al. now show that leptin prevents the synthesis in the brainstem
of another neuromediator, serotonin, which, unlike leptin, favors bone mass accrual and stimulates
appetite. Remarkably, serotonin uses different receptors to affect bone mass and appetite. These find-
ings modify the map of leptin signaling in the brain and identify a molecular basis for the common regu-
lation of bone and energy metabolism.
Global Signaling, Local Stabilization
PAGE 1005
Neuronal growth and synaptic plasticity involve dynamic local changes in axons and dendrites. Yan et al. demonstrate that a MAP
kinase signaling cascade controls the stability of the mRNA encoding CEBP-1, which localizes to axons and synapses. The authors
show that both the MAP kinase pathway and the levels of CEBP-1 synthesis are important for maintaining synapses and for
promoting adult axon regeneration after axotomy. The findings point to a signaling pathway that tightly controls protein levels by
regulating localized mRNA stability, as well as to a mechanism for axon regeneration.
HATs and HDACs Caught Together at Active Genes
PAGE 1019
Histone acetyltransferases (HATs) and histone deacetylases (HDACs) function antagonistically to control histone acetylation states
that are crucial to many cellular processes. Looking at genome-wide chromatin binding, Wang et al. now find that HATs and HDACs
are both found at active genes. Their data suggest that the majority of HDACs in the human genome function to reset chromatin by
removing acetylation in active genes, thus priming them for future activation.
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